Lean flammability limits of PMMA dusts with diameters of 5, 15, 30, 50, 80 and 100 µm were measured by using a closed vessel method. The results showed that the limits for the dusts with a certain diameter or higher were affected by the dust size, and the PMMA concentration at the limit increased with the diameter. A simple model for the gasification of PMMA in the preheat and the reaction zone of flame was clarified that the change of the limit was caused by insufficient gasification. It showed that the particle with a certain diameter or higher could not be gasified perfectly in the flame and passed through the flame. This caused heat loss to the outside of the flame. Thus, the limit concentration became higher than the gasified fuels. Heterogeneous blended fuels with methane and PMMA dust showed that the lean flammable limit changed under the Le Chatelier method when the dust size was small enough, but the limit increased when the dust size was large.
Changes in particle diameter and heat transfer rate from ambient to particle with exposed time in flame. The black line is the particle diameter and the red one is the heat transfer rate to the particle. (a) for 25 µm particle and (b) for 40 µm particle. 
